The clinical, haemodynamic, and echocardiographic features ofpersistent truncus arteriosus in a young adult are presented. Several echocardiographic abnormalities were observed, namely (I) diastolic fluttering of the anterior mitral leaflet, (2) dilatation of the 'aortic' root, (3) four 'aortic' valve cusp echoes, (4) separation of the 'aortic' cusps during diastole, (5) dilatation of the right ventricle with paradoxical motion of the septum, (6) the anterior wall of the 'aorta' was anterior to the septum and the posterior 'aortic' wall posterior to the closed position of the mitral valve.
Since the introduction of echocardiography in I954 by Edler and Hertz (I954) , several workers have confirmed its usefulness in the evaluation of patients with valvular heart disease (Joyner and Reid, I963; Joyner et al., I967; Gramiak and Shah, I970) . More recently this technique has been found to be a valuable aid in the diagnosis of congenital heart disease. Characteristic findings have been described in atrial septal defect (Diamond et al., I97I) , Ebstein's anomaly (Lundstrom, I973) , double outlet right ventricle (Chesler et al., I97I) , transposition of the great arteries (Gramiak et al., I973) , and tetralogy of Fallot (Chung et al., 1973) .
Patients with truncus arteriosus usually present with cardiac failure and cyanosis during the neonatal period. Survival to adult life is rare (Tandon, Hauck, and Nadas, I963) . In this report we describe the haemodynamic and echocardiographic features of truncus arteriosus with associated ventricular septal defect, atrial septal defect, and incompetence of the truncal valve, in a 2i-year-old woman.
Case report
A 2i-year-old white woman was admitted to Mount Sinai Hospital in March I973. She was noted to be cyanotic at birth, and she had had fatigue and dyspnoea since childhood. She had been subject to frequent respiratory infections in the past. There was no history of squatting, syncope, chest pain, or palpitations. Two years before admission she was seen at another hospital with mild cardiac failure and was started on digitalis and diuretic therapy. Several phlebotomies were performed in order to correct her polycythaemia. Her symptoms gradually increased, and at the time of admission she had dyspnoea on walking a short distance on the level. There was no family history of congenital heart disease.
On examination she was a thin, underdeveloped woman, I45 cm in height and 35 kg in weight. There was pronounced cyanosis and clubbing of her fingers and toes. The peripheral pulses were normal and peripheral oedema was not present. Her blood pressure was I I0/70 mmHg, and she was in normal sinus rhythm with a heart rate of 8o a minute. The venous pressure was not raised, and the apex beat was in the sixth interspace, i cm outside the midclavicular line. A systolic thrill and a right ventricular lift were present at the left sternal border. A loud ejection click and grade 4/6 ejection systolic murmur were heard at the base. A grade 4/6 holodiastolic blowing murmur was present at the left sternal edge. The second sound was closely split; this finding was confirmed by phonocardiography. Her lungs were clear. The abdomen and central nervous system were clinically normal.
The electrocardiogram showed sinus rhythm, right axis deviation (axis plus i200), and biventricular hypertrophy. The chest x-ray showed a boot-shaped heart, with dilatation of the ascending 'aorta' and absence of the main pulmonary artery segment. The pulmonary vascular markings were slightly increased, and there was no valvular calcification on fluoroscopy.
Echocardiography was performed with the patient supine, and the transducer was placed in the third intercostal space, i cm from the left sternal edge. Echocardiographic findings in persistent truncus arteriosus in a young adult 735 Fig. ia) . The 'aortic root' (truncus) was grossly dilated and it was 4-6 cm (3 9 cm/M2) in diameter (Fig. ib) .
(Upper limit of normal is 3-7 cm or 2-2 cm/M2) (Feigenbaum, I972). Four aortic valve (truncal valve) cusp echoes were seen during systole (Fig. Ic) . There was incomplete apposition or separation of the valve cusps during diastole (Fig. Ic) . The maximal separation of the valve cusps during systole was 2-5 cm (normal i-6-2-6 cm) (Feigenbaum, 1972) . The right ventricle (Fig. 2a) was dilated and measured 3-3 cm or 2-7 cm/M2 (upper limit of normal 2-3 cm or I-2 cm/M2) (Feigenbaum, I972) . The interventricular septum showed paradoxical motion (anterior motion during systole). Fig. 2b shows the relation between the 'aortic root' and the interventricular septum. This was achieved by angling the transducer from an initial medial and superior position to a lateral and inferior position. In the normal heart the anterior wall of the aorta is continuous with the septum, and the posterior wall is continuous with the closed position of the mitral valve. In our patient the anterior wall of the 'aorta' is anterior to the septum. Thus, the 'aorta' overrides the septum. The posterior wall of the 'aorta' is posterior to the closed position of the mitral valve. However, there appears to be continuity between the aortic valve (in the open position) and the mitral valve (in the closed position). Tricuspid valve movement did not show any obvious abnormality.
Right and left heart catheterization, 9 days after she was admitted, showed a right atrial mean pressure of 4 mmHg and a right ventricular pressure of I32/8 mmHg. The pressure in the 'aorta' was I32/87 mmHg with a mean of II mmHg, and the left ventricular pressure was I32/Il mmHg. The pulmonary artery was not entered. During right heart catheterization the left atrium was entered via an atrial septal defect. The mixed venous oxygen saturation was 59 per cent and there was no oxygen step-up in the right ventricle. The oxygen saturation in the pulmonary vein was 97 per cent, left atrium go per cent, left ventricle 7 I per cent, and femoral artery 67 per cent.
A right ventricular angiogram showed filling of the ' aorta' and the left ventricle, but the pulmonary arteries were not visualized. 'Aortic root' injection showed pronounced dilatation of the 'ascending aorta', moderate ' aortic' regurgitation, and three 'aortic valve' cusps were identified. The main pulmonary artery arose from the posterior aspect of the ascending 'aorta'. The angiographic findings were suggestive of Type II truncus arteriosus (Tandon et (Feigenbaum, 1972) .
The anterior wall of the 'aorta' was anterior to the septum, indicating that there was overriding of the aorta. This also occurs in tetralogy of Fallot. Chung and associates (I973) observed that in patients with tetralogy the posterior wall of the aorta was either continuous with or anterior to the closed position of the mitral valve; whereas in our patient the posterior 'aortic' wall was posterior to the mitral valve. In double outlet right ventricle, on the other hand, there is discontinuity between the closed position of the mitral valve and the posterior wall of the aorta, but the septum is continuous with the anterior aortic wall (Chesler et al., 197I) .
In summary, several echocardiographic abnormalities were noted in a 2i-year-old woman with persistent truncus arteriosus. Though some of these observations are not specific for this defect, the combination of findings may provide useful clues to the diagnosis of this anomaly. 
